The main aim of this paper is to study the astrophysical behaviour of open clusters' properties along the Milky Way Galaxy. Near-IR JHK S (2MASS) photometry has been used for getting a homogeneous Catalog of 263 open clusters' parameters, which are randomly selected and studied by the author through the last five years; most of them were studied for the first time. The correlations between the astrophysical parameters of these clusters have been achieved by morphological way and compared with the most recent works.
Introduction
Open star clusters are very important objects in solving problems of star formation, stellar evolution, and improving our knowledge about the distance scale and the kinematic properties of the Milky Way Galaxy. This kind of study requires a large set of homogeneous data on the positions and ages of open star clusters, which are estimated in a precision way from their Colour-Magnitude Diagrams (CMDs). However, it is useful to re-investigate the properties and structures of the Milky Way Galaxy using the most recent Near-IR JHK S photometric data from the 2-Micron All Sky Survey (2MASS ) Point Source Catalogue of Skrutskie et al. (2006) . In this context, we used a sample of 263 open star clusters (most of them are studied for the first time) that have been analysed by the author, in a series of papers; Tadross (2008 Tadross ( ∼ 2012 ; see Tables 1 and 2 . Our aim is to repeat the work we have done 12 years ago, Tadross 2001 and Tadross et al. 2002 , to study such relations using NIR observations instead of UBV. This paper is organized as follows. In Sec. 2, a historical review of the present study is obtained. In Sec. 3, data analysis of the clusters under investigation are presented. The limiting and core radii are given in Sec. 4. The main photometric parameters are obtained in Sec. 5. Ages and locations, distribution are presented in Sec. 6. Reddening distribution is presented in Sec. 7. The diameters and ages' relations are given in Secs. 8 and 9 respectively. Secs. 10 and 11 describe the spiral arms and warp of the Galaxy respectively. The conclusions are obtained in Sec. 12.
Historical Review
Recently, Bukowiecki et al. (2011) determined new coordinates of the centres, angular sizes and radial density profiles for 849 open clusters in the Galaxy based on the 2MASS database. Froebrich et al. (2010) studied 269 open clusters; ages, core radii, reddening, Galactocentric distances and the scale-heights were determined. Similar to this kind of study, Schilbach et al. (2006) derived the linear sizes of some 600 clusters and investigated the effect of the mass segregation of stars in open clusters. Bica et al. (2003) researched 346 open clusters, based on the 2MASS database; they studied the linear diameters and spatial distribution of open clusters in the Galaxy. Tadross (2001) and Tadross et al. (2002) studied 160 open clusters used UBV-CCD observations and derived the relationships projected onto the Galactic plane in morphological way. Dutra & Bica (2001) studied 42 new infrared star clusters, stellar groups and candidates towards the Cyngus X region. Dutra & Bica (2000) have studied 103 Galactic open clusters and compared the reddening values obtained from far infrared IRAS and COBE observations with those obtained from visible observations. Dambis (1999) determined the main parameters of 203 open clusters based on the published photoelectric and CCD data. Malysheva (1997) published a Catalogue of parameters for 73 open clusters determined from uvbyβ photometry; his values are in good agreement with those of Loktin & Matkin (1994) . Loktin et al. (1997) published his improved version Catalogue, which contained the updated parameters of homogeneously estimated excesses, distances, and ages for 367 open clusters. Friel (1995) and Janes & Phelps (1994) based on a sample of some 70 objects investigated how the extinction and age depend on the position in the Galaxy. Also, a comparison between the age and position in the Galaxy was studied by Lyngå (1980 Lyngå ( , 1982 . In addition an old study of Janes (1979) used UBV photometry to study the reddening and metallicity of 41 open clusters.
Data analysis
The current study depended mainly on the correlations between the astrophysical parameters of 263 open star clusters of different names listed as follows: 124 clusters of NGC; 24 objects of Berkeley; 23 of Kronberger; 23 of Czernik; 11 of Dol-Dzim; 11 of Ruprecht; 10 of Dolidze; 6 of Dias; 5 of Turner; 4 of King; 3 of BH; 3 of Eso; 3 of IC; 2 of Alessi; 2 of Juchert; 2 of Riddle; 2 of Skiff; 2 of Teutsch; 1 of Collinder; 1 of Patchick; and 1 cluster of Toepler. This sample contains clusters with ages in the range from 5 Myr to 5 Gyr. They are located at distances up to 4.7 kpc from the Sun (R ⊙ ), up to 12.5 kpc from the Galactic Centre (R gc ), and less than ± 2 kpc from the Galactic Plane (Z). They range from 0.25 to 16.5 arcmin in limiting radii (R lim. ), and up to 1 arcmin in core radii (R c ); with noticing that the estimated R lim. and R c in parsecs depending mainly on the distance of the clusters individually.
Data extraction has been performed for each cluster using the known tool of VizieR for 2MASS
1 Point Source Catalogue database of Skrutskie et al. (2006) . The investigated clusters have been selected from WEBDA and DIAS databases under some conditions mentioned in our last series papers. It is noticed that most clusters' sizes seem to be greater in the infrared band (2MASS observations) than in the optical band; because this system can detect the very faint stars, even those behind the curtains of interstellar matter. The real spatial distribution of open clusters along the Milky Way Galaxy refers to some paucity of the clusters at G. longitudes range from 140 o to 200 o . The lack of objects in that direction is noticed also in earlier studies and confirmed for open clusters by Benjamin (2008) , and Bukowiecki et al. (2011) . Older clusters seem to be more dispersed than younger ones of the Hyades, as shown in the left panel of Fig. 1 . The relationships between the astrophysical parameters of open clusters are presented here with respect to their ages and places, so then the astrophysical behaviour of open clusters along the Milky Way Galaxy can be investigated.
Limiting and core radii
One of the main tasks in this work was the determination of the radial density profile (RDP) for each cluster, i.e. the observed stellar density ρ that plotted as a function of the angular radial distance from the cluster centre, King (1966) :
where R c , f 0 , and f bg are the core radius, the central density, and the background density, respectively. The core radius was derived as a distance where the stellar density drops to half of f 0 . The parameters were derived with the least-square method. The cluster's limiting radius, R lim , was defined by comparing ρ(r) with the background density level ρ bg , (cf. Bukowiecki et al. 2011) . From both R c and R lim , one can estimate the concentration parameter c = log(R lim /R c ), Peterson & King (1975) . This parameter can be added as a new item to characterise the structure of clusters along the Galaxy. In the present work, the concentration parameters are ranging from 0.39 to 2.5. In this context, Nilakshi et al. (2002) concluded that the angular size of the coronal region is about 6 times the core radius, while Maciejewski & Niedzielski (2007) reported that R lim may vary for individual clusters from 2R c to 7R c . In our case, for the whole sample, the average values of limiting radius, core radius, and concentration parameter are 4.6 arcmin, 0.3 arcmin, and 1.2 respectively. We concluded that R lim = 6.85 R c ; for the clusters up to R c = 0.5 arcmin, and R lim = 2.88 R c ; for the clusters up to R c = 1.0 arcmin. i.e, our conclusion is almost in agreement with Maciejewski & Niedzielski (2007) .
Main photometric parameters
Depending on the 2MASS data, deep stellar analyses of the candidate clusters have been presented. The photometric data of 2MASS not only allow us to construct of relatively well defined CM diagrams of the clusters, but also permit a more reliable determination of astrophysical parameters. In this paper, we used extraction areas having a radius of 20 arcmin, which are larger than the estimated limiting radius of the clusters. Because of the weak contrast between the cluster and the background field density, some inaccurate statistical results may be produced beyond the real limit of cluster borders (Tadross, 2005) .
The main astrophysical parameters of the clusters, e.g. age, reddening, distance modulus, can be determined by fitting the isochrones to the cluster CMDs. To do this, we applied several fittings on the CMDs of the clusters by using the stellar evolution models of Marigo et al. (2008) of Padova isochrones on the solar metallicity. It is worth mentioning that the assumptions of solar metallicity are quite adequate for young and intermediate age open clusters, which are closer to the Galactic disk. So, Near-Infrared surveys are very useful for the investigation of such clusters. It is relatively less affected by high reddening from the Galactic plane. However, for a specific age isochrones, the fit should be obtained at the same distance modulus for both diagrams
, and the color excesses should obey Fiorucci & Munari (2003) 's relations for normal interstellar medium. We note that, it is difficult to obtain some accurate determinations of the astrophysical parameters due to the weak contrast between clusters and field stars. Reddening determination is one of the major steps in the cluster compilation. Therefore, The distribution of our sample according the distances from the Galactic center, Rgc, and the height from the Galactic plane, Z, is presented in the right panel of Fig. 1 . We can see that the clusters with ages younger than Hyades, i.e. less than (7 × 10 8 yr) are strongly concentrated to the Galactic plane. While the clusters which are older than Hyades are more dispersed from the Galactic plane (cf. Friel 1995) . However, the correlations of the clusters' ages and locations with the other properties along the Milky Way Galaxy are presented in the following sections.
Reddening distribution
In fact reddening affects the distance determination via the main sequence fitting, actually it affected all the cluster's dimensions and positions on the Galaxy (cf. Tadross et al. 2002) . The distribution of the reddening of our sample versus the Galactic latitudes confirms that the higher values of reddening are concentrated on and near the Galactic plane as shown in Fig. 2 . Along the Galactic longitude bins of 20
• the distribution of the mean reddening at each bin show that the higher values are concentrated around the longitude range from 345
• to 130 • , i.e. in the directions of the Galactic centre and Sagittarius arm, as shown in Fig. 3 . The general trend of reddening with age shows that reddening decreases with ages where younger clusters tend to be more reddened than older ones, see Fig. 4 . On the other hand, the relation between reddening and R gc reveals that the clusters inside the galactocentric radius of the Sun (R gc ⊙ = 8.5 kpc) have higher values of reddening than that of outside ones, as shown in Fig. 5 . This confirms to some extent that the Sun's vicinity clusters are young and medium ones than those outside clusters.
Diameters' relations
The linear diameters have been plotted versus the absolute values of the height from the Galactic plane |Z|, and the distance from the Galactic centre R gc as shown in Fig. 6 and Fig. 7 respectively. We can see that most clusters with typical diameters (D < 10 pc) are concentrated near the Galactic plane, especially those inside the galactocentric radius of the Sun R gc ≤ 8.5 kpc. The general trend of this relation appears that large, old clusters are found far from R gc -it is confirmed by Bukowiecki et al. (2011) -and also at large height Z (Tadross et al. 2002) . There are some young clusters with larger diameters belong to the Galactic plane are loose and unbound objects. The relation between the diameters and the galactocentric radii has been examined to be:
The standard error of this relation ≈ 3.0 Burki and Maeder (1976) found a correlation between these quantities only for the very young clusters, but we have found such correlation for intermediate and older clusters as well. The standard error of this relation ≈ 3.2 We can see that, to some extent, there is a correlation between diameters and ages, whereas clusters of large sizes belong to older ages, which have also large heights from Z. Youngest clusters with large sizes are supposed to be some groups of OB associations and probably they are not bound systems (Lyngå 1982; Janes, Tilley & Lyngå 1988) . Massive clusters with small sizes will be dissolved due to encounters among their members, while those of very large sizes with the same mass will be unstable in the Galactic tidal field, and they may take very long time to have stability and relaxation (Theis 2001). Small clusters with typical diameters less than 10 pc show a concentration to the Galactic plane (Wielen 1971 and 1975) in the range of |Z| < 100 pc, see 
Ages' relations
The cluster's ages has been plotted versus Z, as shown in Fig. 9 . Most clusters with ages t ≤ 10 8.9 yr is lying around |Z| ≈ 200 PC, while older ones are lying higher than such heights. It indicated that the thickness of the Galactic disk has not changed on the time scale of about 10 9.0 yr and the clusters can be formed everywhere inside this layer (cf. Tadross et al. 2002) . Lyngå & Palous (1987) have found that old clusters are much thicker distributed in the outer parts of the Galaxy than the inner parts, Bukowiecki et al. (2011) . Also in our study the thickness of the Galactic disk increases for older clusters as well. Old clusters not only spend their time in the outer disk away from the disruptive effects of giant molecular clouds, but also, they spend their time at large distances from the Galactic plane, further enhancing their survivability (Friel 1995) . On the other hand, the relation between ages and R gc of the clusters implies that there is a lack of old clusters in the inner parts of the Galactic disk, and the anti-center clusters survive longer than such clusters. In the inner parts of the Galaxy they have never gotten the relaxation state in the fluctuating gravitational field of that part (Lyngå, 1980; McClure et al., 1981; Vanden Bergh, 1985) . The general trend reveals that, lifetime increases outwards the Milky Way Galaxy, where clusters live longer than those in the inner parts of it.
Galactic spiral arms
To show the shape of the spiral arms of the Galaxy, several studies have been carried out in the last five decades. The positions of the clusters on the Galactic plane have been used to trace the spiral arms of the Milky Way Galaxy. Centered on the Sun at (X ⊙ = Y ⊙ = 0) the distribution of the clusters on the Galactic plane has been plotted, as shown in Fig. 10 . Within a radius of 4 kpc from the sun (cf. Jeanes, Tilley & Lyngå 1988 ) the distribution of the studied clusters define three concentration features which are related to the spiral structure of the Galaxy, i.e. Perseus, Sagittarius and Carina. It is assumed that there are more than three arms of the Galaxy but because of the patchy cloud and absorption effects we can't able to detect them all!.
Galactic warp
The effect of the Galactic warp may be declared from the distribution of the open clusters of our sample using the Galactic coordinates X and Y versus the height Z within ±2 kpc from the Galactic plane, as shown in Fig. 11 . The directions of the G. X and G. Y defined to be positive in the direction of the Galactic radial center and towards the direction of Galactic rotation respectively (Jeanes, Tilley & Lyngå 1988; Camerón 1999; Piatti et al. 2003) . No strong indication to the warp has been detected on the G. X direction, but, to some extent, it can be detected on the G. Y direction. This may refer to the leak of the studied clusters, especially those have large distances from the sun's vicinity (Tadross et al. 2002) .
Conclusion
The results of our studied clusters in the last five years using near-infrared JHK S photometric system are obtained here, and the correlations between the astrophysical parameters along the Milky Way Galaxy are achieved. It is obvious that (JHK S ) 2MASS system affected the magnitude limit of the clusters, which detects many faint members located away from the cluster's core, so then the cluster seems to be larger than in optical bands. Detecting stars located in the lower parts of CMDs, make the fitting with standard zero age main sequence much easier. This, of course, has contributed to the evaluation of the cluster parameters, i.e. distances, diameters, ages, reddening, etc. From our reduction, we concluded that R lim = 6.85 R c ; for the clusters up to R c = 0.5 arcmin, and R lim = 2.88 R c ; for the clusters up to R c = 1.0 arcmin, which are in agreement with Maciejewski & Niedzielski (2007) . We also noticed that the linear size of open clusters increases with ages. The reddening decreases outward the Galactic plane, Z and the Galactic Center, R gc , as well. This is noticed also for clusters located near the Sun vicinity and further than 8.5 kpc from the Galactic centre, i.e. the density of dust and gas decreases, too.
From our analysis, we noticed that the number of clusters decreases with Z; more than half of the studied clusters (52%) have aged less than 500 mega years and located at average |Z| = 75 pc. Hence, the older ones are located at average |Z| = 275 pc, which is in agreement with Bukowiecki et al. (2011) . We can show that the difference between younger and older clusters can be declared in locations and sizes as the following relation:
Diam. = 0.53 R gc -0.19 = 3.18 Log (age) -18.53
We found that the number of older clusters increases with R gc and younger ones are obtained at an average R gc = 8.8 kpc, which is confirmed by Tadross et al. (2002) , Froebrich (2010) , and Bukowiecki et al. (2011) . The paucity of the clusters at G. longitudes range from 140 o to 200 o is noticeable by Tadross et al. (2002) , Benjamin (2008) , Froebrich (2010) , and Bukowiecki et al. (2011) . It may reflect the real spatial structure of the Milky Way Galaxy in that direction near the feature region of the Perseus arm (the external youngest arm of the Galaxy).
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